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Disclosure to Promote the Right To Information 



Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 



Mazdoor Kisan Shakti Sangathan 
'The Right to Information, The Right to Live' 



Jawaharlal Nehru 
'Step Out From the Old to the New' 
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Indian Standard 
SEMICONDUCTOR DEVICES — DISCRETE DEVICES 

PART 6 THYRISTORS 

Section 2 Blank Detail Specification for Bidirectional Triode Thyristors 
( Triacs ), Ambient or Case-Rated, Up To 100 A 

NATIONAL FOREWORD 

This Indian Standard, which is identical with lEC Pub 747-6-2/ QC 7501 11 ( 1 991 -05 ) 'Semi- 
conductor devices — Discrete devices — Part 6 : Thyristors, Section Two — Blank detail 
specification for bidirectional triode thyristors (triacs), ambient or case-rated, up to 100 A', 
issued by the International Electrotechnical Commission ( lEC ), was adopted by the Bureau of 
Indian Standards on the recommendation of the Semiconductor Devices and Integrated Circuits 
Sectional Committee ( LT 10 ) and approval of the Electronics and Telecommunication Division 
Council. 

The text of the lEC standard has been approved as suitable for publication as Indian Standard 
without deviations. Certain conventions are, however, not identical to those used in Indian 
Standards. Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they 
should be read as 'Indian Standard'. 

b) Comma {,) has been used as a decimal marker while in Indian Standards, the current 
practice is to use a point { . ) as the decimal marker. 

In the adopted standard, reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in 
their place are listed below along with their degree of equivalence for the editions indicated: 

International Standards Corresponding Indian Standard Degree of 

Equivalence 

I EC Pub 747-1 0/QC 700000 (1984) IS QC 700000 : 1989 Semiconductor identical 
Semiconductor devices — discrete devices — Generic specification for 

devices ^— Part 10 : Generic specifi- discrete devices and integrated 

cation for discrete devices and circuits 

integrated circuits 

lEC Pub 747-11/QC 750100 ( 1985 ) IS QC 750000 : 1989 Semiconductor Identical 

Semiconductor devices — Part 1 1 ; devices — Sectional specification for 

Sectional specification for discrete discrete devices 
devices 

The concerned technical committee has reviewed the provisions of the lEC Pub 68-2-17, 
lEC Pub 191-2, lEC Pub 747-6 and lEC Pub 749, referred in this adopted standard and has 
decided that they are acceptable for use in conjunction with this standard. 

This standard is intended primarily for use under the lECQ system. A regular Indian Standard 
for this component could be different, identical or similar to this standard. 

Only the English language text in the International Standard has been retained while adopting 
it in this Indian Standard- 
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INTRODUCTION 

The lEC Quality Assessment System for Electronic Components Is operated in confonnance with 
the statutes of the lEC and under the authority of the lEC. The object of this system Is to define 
quality assessment procedures in such a manner that electronic components released by one 
participating countiy as confonning with the requirements of an applicable specification are equally 
acceptable In all other participating countries without the need for further testing. 

This bleink detail specification Is one of a series of blank detail specifications for semiconductor 
devices and should be used with the following lEC publications: 

747-1 0/QC 700000 (1984): Semiconductor devices, Part 10: Generic specification for discrete 
devices and integrated circuits. 

747-1 1/QC 750000 (1985): Semiconductor devices, Part 1 1 : Sectional specification for discrete 
devices. 

Required Information 

Numbers shown in braci<ets on this and the following pages correspond to the following items of 
required information, which should be entered in the spaces provided. 

tdentificaUon of the detail specification 

[1] The name of the National Stemdards Organization under whose authority the detail specifi- 
cation is issued. 

{2] The lECQ number of the detsul specification. 

[3] The numbers and issue numbers of the generic and sectional specifications. 

[4] The national number of the detail specification, date of issue and any further information 
required by the national system. 

Identification of tfie component 

[5[ Type of component. 

[6] Information on typical construction and applications. If a device is designed to satisfy 
several applications, this should be stated in the detail specification. Characteristics, limits and 
inspection requirements for these applications shall be met. If a device is electrostatic sensitive, 
a caution statement should be added in the detail specification. 
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[7] Outline drawing and/or reference to the relevant document for outlines. 

[8] Category of assessed quality. 

[9] Reference data on the most Important properties to permit comparison between component 
types. 



[Throughout this standard, the texts given in square brackets are intended for guidance to the 
specification writer and should not be included in the detail specification.] 

fThroughout this standard, when a cheu-acteristic or rating applies, "x" denotes that a value shall 
bB inlserted In the detail specification.] 



ISQC 750111 : 1994 
lECQC 750111 : 1991 



[Name (address) of responsible N Al [1 ] 
(and possbty of body from wfiich specification 
is available).] 


QC 7501 11 -XXX [2] 
[Number of lECQ detail specification 
plus issue number and^or date.] 


ELECTRONIC COMPONENT OF ASSESSED [3] 
QUAUTY IN ACCORDANCE WITH: 
Generic specification: Publication 747-1 0/OC 700000 
Sectional specification: Pi*>lication 747-11/QC 750000 
[and national references if different]. 


[National number of detail specification.] [4] 
[This box need not be used if national number 
repeats lECO number.] 


DETAIL SPECIFICATION FOR: [5] 
[Type number(s) of the relevant device(s).] 
Ordering information: see clause 7 of this starxiard. 


1 Mechanical description 


2 Sliort description 


Outline references: [7] 
lEC 191-2... {mandatory if available] and/or 
national [if tf>ere is no lEC outline]. 

Outline drawing 

[may be transferred to or given with more details in 

clause 10 of this standard]. 

Terminal identiffcation 

[Drawing showing pin assignments, including graphical 

symbols.] 

Marking: [letters and figures, or colour code). 

[The detail specification shall prescribe the information to be 

marked on the device, if any.] 

[See subclause 2.5 of generic specification and/or clause 6 

of this standard.] 

[Polarity indication, if special method is used.] 


Bidirectional triode thyristors [6] 
(triacs), ambiant or case-rated, up to 1 00 A. 

Semiconductor material: |Si] 
Encapsulation: [cavity or non-cavity]. 


3 Categories of assessed quality 


[From subclause 2.6 of tfie generic specification.] [8] 


Reference data [9] 


Information about manufacturers who have components qualified to this detail specification is available in the current | 

Qualified Products 1 ist. ! 

i 



ISQC 750111 : 1994 
lECQC 750111 : 1991 



4 Limiting values (absolute maximum rating system) 

These values apply over the operating temperature range, unless otiierwise spedfied. 



[Repeat only subclause numt)ers used, with the title. Any additional values should be given at the 
appropriate place, but vyrithout subclause number(s).] 

[Curves should preferably be given under clause 10 of this standard.] 





Parameters 


Symbol 


Value 


Subclause 












min. 


max. 


4.1 


Operating ambient or case ten^ieralure 


'kmb/caa* 


X 


X 


A2. 


Storage temperatures 


^«, 


X 


X 




Virtual junction temperature, if required 


'■«, 




X 


4.3 


VoHage: [Any condition such as time, frequency, temperature, 
mounting meBwd. etc., sliall be stated.] 
(See note 1 of clause 5.) 








4.3.1 


Crest working off-state voltage 


tc 
"OWM 




X 


4.3.2 


Repetitive peek off-state voltage 


'^DRM 




X 


4.35 


Non-repetitive peak off-state voltage 


^'oSM 




X 


4.4 


Currents: [Any oonditi<m such as time, frequency, temperature, 
mounting method, etc., shad be stated.] 
(See note 1 of dause 5.) 








4.4.1 


R.M.S. on-state current at the break-point temperature 
(see figure 1). 

In single-phase circuits sinusoidal 180° conduction arigte with 
resistive load. 


'r(RMS) 




X 


4.4.2 


Repetitive peak on-state current wfiere applicable 


Vrm 




X 


4.4.3 


Surge on-state current: 

The surge on-state current corresponds to the maximum current 
applied after continuous operation at ttie maximum value of tfie 
r.m.s. on-state current. It is assumed that a k>ss of gate control 
may occur. The foDowing current ratings correspond to the 
maximum current permissible for a half sinewave (10 ms at 
50 Hz or 8.3 ms at 60 Hz), without reappKcation of off-state 
voltage. 


hsu 




X 


4.4.4 


CritKal'rate of rise of on-state current, wtiere applicable 


di/dt 




X 


4.4.5 


For case-rated devKes only: 

i^t value, sirHJsoJdal waveform, for 10 ms (50 Hz) or 

8,3 ms (60 Hz): 

a) witfiout reappHcation of the reverse voltage, initial 
junction temperature Tj^. = T^^.jmax. 

b) with reapplicatk>n of the reverse voltage Vpy^^max.. 
initial junction temperature T,^,, = 25 "C. 


/==! 




X 
X 


4.5 


Gate rating: [Any oonditk>n such as time, frequency, temperature 
mounting method, etc., shall be stated.] 








4.6.1 


Peak gate power dissipation. 


''gm 




X 


4.5.2 


Average gate power disspation 


'o(AV) 




X 


4.6 


Mecttanhal ratings 

Mounting torque (if applicat>le). 






X 
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T(RMS) 



Break point 



braaK 




amb/ c«a* 



(max.) 



Figure 1 - Current derating curve for a triac 
(r.m.s. on-state current versus 
temperature) 
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5 Electrical characteristics 



See clause 8 of this standard for inspection requirements. 

[Repeat only subclause numbers used, with title. Any additional characteristics should be given at 
the appropriate place but without subclause number.] 

[When several devices are defined in the same detail spedfrcation, the relevant values should be 
given on successive lines, avoiding repeating identical values.] 



[Curves should preferably be given under clause 10 of this standard.] 



Subclause 


Characteristics and conditions 

«*7;„bO'r...-25-c 

unless otherwise specified (see clause 4 of the 
generic specification) (see note 1) 


Symbol 


Value 


Tested 


min. 


max. 


5.1 


On-state voltage: Maximum value at the peak current 
corresponding to two times the rated maximum r.m.s. 
on-state current fr,f,ms. 


^TM 




X 


A2b 


52. 


Off-state current: Maximum value at rated repetitive 
peak off-state voltage W'q^^: 












- at25''C 


'oMI 




x 


A2b 




- at a specified high temperature 


'dM2 




X 


A3 


5.3 


Holding current: Maximum value 


'h 




x 


C2a 


5.4 


Latching current: Maximum value 


^L 




X 


C2a 


5.S 


Gate trigger current: Maximum value 


'OT 




X 


A2b 


5.6 


Gate digger voltage: Maximum value 


^GT 




X 


A2b 


5.7 


Gate non-trigger voltage: Maximum value 


^GD 




X 


A4 


5.8 


Critical rate of rise cf commutating voltage: 
Maximum value 


dvfdl(com) 




X 


A4 


5.9 


Critical rate of rise of off-state voltage: 
where appropriate: Maximum value 


dvfdt 




X 




5.10 


Total power dissipation: The maximum total power 
dissipatkMi graph as a function of the r.m.s. on-state 
current and conduction angle 


''to, 








5.11 


Thermal resistance: (if Tj^j is specified in 
sut>ctause4.2) 


'^hO-c) 




X 





NOTE 1 - The ratings and characteristics are based upon symmetrical operation of the device and therefore upon 
limiting values for either direction of operatran. If a characteristic is sensitive to the gate triggering mode, the mode(s) 
applKable shall be specified. 
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€ Marking 



[Any particular information otiier tlian tliat given in lx>x [7] (clause 1 ) and/or subclause 2.5 of the 
generic specification shall be given here.] 

7 Ordering Information 

[The following minimum information is necessary to order a specific device, unless otherwise 
specified: 

- precise type reference (and nominal voltage value if required); 

- lECQ reference of detail specification with issue number and/or date when relevant; 

- category of assessed quality as defined in sutxJause 3.7 of the sectional specification and, 
if required, screening sequence as defined in subclause 3.6 of the sectional specification; 

- any other particulars.] 

8 Test conditions and inspection requirements 

[They are given in the following tables, where the values and exact test conditions to be used shall 
be specified as required for a given type, and as required by the relevant test in the relevant publi- 
cation.] 

[The choice between alternative tests and test methods shall be made when a detail specification 
is written.] 

[When several devices are included in the same detail specification, the relevant conditions and/or 
values should be given on successive lines, avoiding, where possible, repetition of identical 
conditions and/or values.] 

Throughout the following text, reference to subclause numbers is made with respect to the generic 
specification unless otherwise stated and test methods are quoted from clause 4 of the sectional 
spedfication. 

[FOR SAMPLING REQUIREMENTS. EITHER REFER TO, OR REPRODUCE, VALUES OF SUB- 
CLAUSE 3.7 OF THE SECTIONAL SPECIFICATION, ACCORDING TO THE APPLICABLE 
CATEGORY(IES) OF ASSESSED QUALITY.] 

[FOR GROUP A, THE CHOICE BETWEEN THE AOL AND THE LTPD SYSTEM SHALL BE 
MADE IN THE DETAIL SPECIFICATION.] 
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GROUP A 
Lot-by-lot 



All tests are non-destructive (3.6.6) 



Inspection or test 


Symtjol 


Referer>ce 


Condittens at r „. or T .„ = 25 "C 

unless otherwise specified 

(see clause 4 of the generic 

specificattoo) 


Inspection requirement 
limits 


mtn. 


max. 


Sub-group A1 

External visual examination 




4.2.1.1 








Suthgmup A2a 
Inoperative devices 








Inverted polarity 

or 

/DM>n0O/D„max.l 

(unless otfierwise spe< !fied) 


Sub-grotp A2b 

Peak on-state voltage 
(pulse method) 

Peak off-state current 
Gate trigger current 

Gate trigger voltage 


^TM 


T-101 


(See note 2] 

Peak current = [corresponding to 
V2'times the rated maximum 
r.m.s. on-state current 




X 


'OMI 


T-103 


\^P„„= [rated] 




X 


'gt 


T-109 


Peak off-state voltage 

Vq = [1 2 V. unless othenvise 

stated] 




X 


V 


T-109 


[Gate circuit conditions] 




X 


Sub-group A3 
Peak off-state current 


'dm 2 


T-103 


[See note 2] 

V'DRM=Med] 

7-- [7;„, max. or 7^, max.] 




X 


Sub-group A4 

Critkail rate of rise of 
oommutating voltage 

Gate non-trigger voltage 


dvfd((com) 


T-118 


(See note 2] 

Peak on-state current = [cores- 
ponding to V2~times the rated 
maximum r.m.8. on-state current 




X 

> 


^ao 


T-110 


Vdrm= [rated] 

[Gate circuit conditions] 


x 





HOTE 2 - F=or sub-groups A2. A3 and A4. the polarities of the gate and main terminal 2 shall t>e specified. If a 
characteristic is sensitive to the gate triggering mode, the mode(s) applk»ble shall be specified. 
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GROUP B 

Lot-by-lot 

(in th« case of category 1 , see the generic specification, subclause 2.6) 



LSL = lower specification limit 

from group A 
USL = upper specification limit 

Only tests marked (D) are destructive (3.6.6) 









Conditions at T . or T ... = 25 "C 

•mo ca(9 


inspection requirement 








unless otherwise specified 


limits 


Inspection or test 


Symbol 


Reference 


(see clause 4 of the generic 














spedficatbn) 


min. 


max. 


Sub~groip B1 










Dimensions 




4.2.2 
Appendix B 




(See clause 1 of 
this standard) 


Sub-group B3 










Bending (D), whtere applicable 




749 


Force = [see 749, II, 1.2] 


No damage 


(depending on encapsulation) 




11.1.2 






Sub-group B4 










Solder ability. 




749 


[As specified] 


Good wetting 


where applicable 




11.2.1 






Sub-group B5 












Rapid change of temperature 




749 
(11.1 


T. = Tg = number of cycles 






followed by: 






[As specified] 






a) For non-cavity 












devices 












- Damp heat, cyclic (D) 




749 

m,4 


T^ Db. variant 2. 

severity = 55 'C. numt>er of cycles » 






twtfj final measurements: 












— peak on -state voltage 


^TM 




Asin A2b 




1,1 USL 


— peak off-state current 


'dmi 




Asin A2b 




2USL 


b) For cavity devk:es 












- Sealing 




749 
III. 7 


Sutx^auses 7.2, 7.3 or 7.4 
combined with test QC, 6a-2-17 






with final measurements: 




- 








- peak on-state voltage 


^Vm 




As in A2b 




1,1 USL 


- peak off-state current 


'oMi 




Asin A2b 




2USL 


Sub-group B8 












Electrical endurance (168 h) 




747-6, V 


*^DWM = (rated), [at 50 Hz or 60 Hz], 
temperature = [maximum rated], 
[AC. blocking or operating life with 
^(RMS) = 20 % or 
50 %o* ^(RMS)"^ax.l 






wrt/j final measurements: 












- peak on-state voltage 


^TM 




Asin A2b 




1.1USL 


- peak off-state current 


'dMi 




AsinA2b 




2USL 


Sub-group CRRL 


Attribute 


)s information 


forB3,B4, B5 and B8. 
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GROUP C 
Periodic 



LSL IE lower specification limit 
USL s upper specification limit 



from group A 



Only tests marked (D) are destructive (3.6.6) 



Inspection or test 


Symbol 


Reference 


Conditions at r.^ or T^„- 25 -C 

unless otherwise specified 

(see clause 4 of tt>e generic 

specification} 


Inspection requirement 
nmits 


min. 


max. 


Sub-group CI 
Dimensions 




4.2.2 
Appendix B 




[See clause 1 of 
tNs standard] 


SUb-gnotJp C2a 
Holding current 
[see note 4] 

Latching current 
[see note 4] 


'h 


T-107 


Off-state voltage V^ = [12 V. 
unless otherwise stated] 
Gate circuit corxlitions 




X 


'l 


T-108 


Off-state voltage V^ - [12 V, 
unless otherwise stated] 
Gate circuit conditions 




x 


Sub^mupC2b 
Gate trigger current 

Gate trigger voltage 

Peak off-state cwrent 

Rating verificiOion: 

Non-repetitive peak 

off -state voltage 

or 

Gate non-Uigger voltage 

Surge on-stato current 


W 


T-109 


Peak off-state voltage 

Vq > (12 V. unless otherwise stated] 




X 


VOT 


T-109 


[Gate circuit conditions] 
/g - 




X 


'dmz 


T-103 


[See note 2] 

7= [7^... max. or 7^ max.] 




X 




T-106 
T-110 


7. [7^„, max. or 7.^ max.] 
AsinM 


X 




'rsM 


T-104 


[One single pulse of half-sine wave, 
without reapplication of off-state 
voltage.] 







NOTE 4 - TWs test is to be peiformed for each of the polarities of the gate and main terminal 2 specified for Iq-^/V^j 
in sub-group A2b. 
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GROUP C (continued) 



Inspection or test 


Sytvboi 


Reference 


co««««««»7.^o'7;.,. = 25^ 

unless otherwise specif led 

(see clause4 of ttw generic 

spedficatkMi) 


Inspection requirement 
Nmits 


min. 


max. 


Critical rale of rise of on-state 
current 


d/7df 


T-111 


d/7 df m {rated], peak current - 
[oonesponcfing to ^timesthe 
maximum r.m.8. on-state current 






Sub-gfoupeC4 

Resistance to soldering 

heat(D) 

mtfr final measurement: 

- peak on-state voltage 

- peak off-state current 


'dmi 


749 
11,2.2 


A8inA2b 
AsinA2b 




1.1 USL 
2USL 


Sub-^oupC7 

Damp heat, steady state (D) 

or 

Damp heat, (^c (D) 

[for non-cavity devices only] 

M^ ^naJ measurements: 
Fo be specified] 




749. 
Ill, 5 

749 
III. 5 


Test 5B, severity 1 

Method and duration (as spectfted] 






Sub-group CS 

Electrical endurance (1 000 h) 

whh final measurements: 

- peak on-state voRage 

- peak df-state current 




747-€. V 


^DWM ~ [rated], {at 50 Hz or 60 Hz], 
temperature - [maximum rated 
operating]. (A.C. bkKMng or 
operating He with 
'r(RiiS) = 20%or 

«>^<<'r(RMS)'"«-l 
AsinA2b 

Asin A2b 




1,1 USL 
2USL 


5uf>-^rD(fD C9 
Storage at high 
temperature (D) 
¥n6i final measurements: 

- peak on-state voltage 

- peak off-state current 


Vtm 


749. 
III. 2 


[Min.: 1 000 h at T,^ max.] 

AsinA2b 
AsinA2b 




1.1 USL 
2USL 


Sub-^^xMjp CRRL 


Attributes tnformatkm for C4, C7. C8 and C9. 
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9 Group D - Qualification approval tests 

USL - upper specif ication limit 



Inspection or test 


Symbol 


Reference 


Conditfens at 7"^^ or 7;,,. = 26 -C 

unless otheiwise specified 

(see clause 4 of the generic 

specif k^tion) 


Inspection requirement 
limits 


min. 


max. 


Sub-group D1 
ElecfricaJ endurance (for 
amtiient-rated devices only) 

mth final measumments: 

- peak on-state voltage 

- peak off-state current 


'dmi 


747-6, V 


1 000 h, operating life 
(If this test is performed in 
Sul>-group C8, it is not required here] 
Temperature >= [maximum rated 
operating] 

Asin A2b 

AsinA2b 




1.1USL 
2USL 


Sub-grot^ D2 

Thermal cycling kvad test 

(for case-rated devices only) 

with final measurements: 

- peak on-state voltage 

- peak off-state current 


Vtm 


747-6, 
iV.4 


Number of cycles = (to be specified] 

AsinA2b 
A8inA2b 




1,1 USL 
USL 


Sub-group D3 

Acceleration steady-state [for 

cavity devices only] 

with final measurements: 

- peak on-state voltage 

- peak off-state current 


'dmi 


749. 
11.5 


AsinA2b 
Asin A2b 




USL 
USL 



10 Additional information (not for Inspection pur|X)ses} 

[To be given only as far as necessary for the specification and use of tlie device, for instance: 

- temperature derating curves referred to in the limiting values; 

- complete definition of a circuit for measurement, or of an additional method; 

- detailed ouline drawing.] 
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